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Abstract; The understanding of the growth and reproduction characteristics of native plants can help develop a strategy for
vegetation restoration and management in a region. Rosa hugonis, a native shrub widely distributing in the dry valley of the
upper Mingjiang River, appears to have great potential to rehabilitate the vegetation there because of its great ecological and
economic advantages. To understand about the distribution, growth and reproduction of the plant, 20 quadrats with a
interval about 10 —20 km along the dry valley of the upper Minjiang River to investigate the distribution of R. hugonis, and
5 of them where the species is relatively dominant were then chosen for this study. Growth and reproductive indexes of five

clumps from each quadrat were determined. Distribution, growth and reproductive characteristics of R. hugonis along the
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dry valley of the upper Minjiang River were analyzed. The result indicates that R. hugonis was mainly distributed in
Maoxian county along the dry valley of the upper Minjiang River. The growth characteristics including height, basal
diameter, mean age of ramets, crown diameter, ramet number of a clump, mean dry weight of clump, biomass and density
of clump varied in different qudrats. Altitude strongly affected all the indexes except for the ramet number of a clump, and
these indexes increased with rising of the quadrat altitude. The asexual-reproductive ability of the species was strong and its
mean ramet number was (6.48 +0.97) ramets/clump. Further, the species could sprout large number of ramets rapidly
after being cut. The age structure of R. hugonis ramets trended to be pyramid model. The Fruit yield differed significantly
among quadrats, and the mean setting rate was (404. 96 + 106. 91) hips/clump. There was a significant correlation
between growth and fruiting parameters. The fruit number and weight of a clump was significantly affected by dry weight of
clump and crown diameter. The study indicates that R. hugonis is well adapted to the environment of the dry valley of the
upper Minjiang River. the species widely distributed and its growth and reproduction is favorable. So R. hugonis is

recommended as a good candidate for vegetation habilitation in this region.

Key Words: dry valley; Rosa hugonis; asexual reproduction; fruit number; space difference

TERARRKIT RIS RSN S, AR RE , dRTE L XEG & o A & I xR —
REERHUREI N 20 H4E 70 AR LISK, M T R A KB S BEEAT T MR 5P, BRI BUR
BHRGHER R R, TRENAEREBEAY Kis ", BAEKPIRERY, BN TR EA (ks
ARAFSRZ ) MBS HRBH Y HEYE R T ER R, WE R XA IRE R EER, HEkES
AT 5 T L9 M LR 3R A R B A AT R T T R B £ T AR 2 A 1 2
MBI, RSO R BRI E Y . R, % % LM AK BH 5 BAREHENFIANRASEBE K
RF X TAER—MHIZAE R

H K (Rosa hugonis ) R—IEGTEFIEIRBEFELEER, 0 T HM FE. . TE WL WEMARESE
AR G EEENLX T RSN S TR A, 7655 H B U 2R , B B0 B BT AT 430 B9 42 208
Pif. W BEMG R — M EENRREY, KRB RS EEH0ERRLDY  TEA,
RS o, T A S AR s b 7 TR BORF I, HA B R s o B, DL IR WA T LA A SR
i, T T RSN RENEEAAEENE L. A BRI TFTEHERESERARED,

VLT A0 F NFEBO N R BIMABE T OB, WA RERE , EEERENEEEEN T RERE
BIK , RS F A BRI A R R, XA TRERA N TEEEMH g RIEAER KN ZER,
BEABPIR AL E TN T RS RImE " Mik= 3 T R4 WA, B T REs5t=
LEHIANR, K, TRASESENTREEE PEEYR™ R R RMBEERBRE" ) A
FEETRRP P HE, TR A IR -5 Bk A B IR SE AR M A S A B X 3 T A
R E . GRS T R A F B AR 270 A KR BRI K AR 25 0] L2 B A TR A Bt
%, AERATERAEEHRNA K S BT, 8 T 2R A g R 2 g B R R R =R
1 HARBFRBERARSZE
1.1 FF5EHARSL

5T XA T A8 45 3R BB R VL R IR VL T 2R 45 LU s, £ F 103°30°42" ~ 103°43'43E, 31°22'11"
~32°19'33"N 2 J&], ¥k 1370 ~2580m, ZXIBAEEHSIE 10 ~ 11C £ 4, K& 490mm 24, H/MNF Y448
HKEE SBETR" . TRENSHERT, ARMBENEEE SRR, M EE R AEEN BN, FES
FETTE LA_E 300 ~400m 4k, BAMFARESE, 358 KETE 20% ~30% , N BIHELE 60% ™, 75—t Brguik
SRR R EABEVE O™ R PR AR AR T B ER , TR MR L RIHAMEY), KEHF L RA M
FAREED, 2R L2BHEE" . BERBPOLME T AILmiREt A £,
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BT 48 SR B BE VL SC Y BT 200 km IR 3= {1 38 B W00 L0 3 , 6% 10 ~20 km fH—MAEA,
FERBA BT, L€ B e TR A 0RO, BRIk, 4 B9 L3R EAT%4K 400 m
A (BREAETRENAX) , K FEEN 200 m, G S HAATRL 8 hm®, L2 20 A 50, Ko )il 6 4,
REA B AR BEILRA LR REERS MEERSGENET, ARA —ERRERO A WERLS

BE R BB REIER T (R 1),

F1 IRITENARERNERNFEET
Table 1 The environmental factors of the sampling sites of R. hugonis in the dry valley of the upper Minjing River

S Az X3 B (m) 2354 GE PE() ¥
No. Sampling site Location Altitude Longitude Latitude Slope Aspect
P1 JKEE¥Y Shuimogou 1] Wenchuan 1472 103°31'19.2"  31°31'19.2" 35 V9{R B west by south 47°
P2 B Jingzhousha % E. Maoxian 1847 103°51'44.8"  31°42'13.6" 25 #R{HEE east by south 69°
P3 414 F Hongyanzi % E. Maoxian 1974 103°50°26. 1"  31°44'28.6" 38 V9{R B west by south 13°
1 B8 Yejiping BEE Maoxian 2043 103°42°0.8"  31°52'44.5" 18 #R{HES east by south 25°
P5 B2k Shaotangou % E. Maoxian 2189 103°42’50.6"  32°00'40. 6" 30 #R{HES east by south 35°

FERA R FEHLLERL 40m x 40m BRAETT , T RE 3 A B9 AR, ARG FE R 7 I 2B B 5 A RA R MR35 7k

AR, T HATIE(C, WBBRKEHASR/NERIR o o
) BRI IR (D) FIE B (H) , WA B R o ‘
S, JI5E BN SR 8 SRS M N 1 R4 A
BEEE PEMEURE R SOCERN TR T EE T
BEHTFE (W), BBUE R — B H 9k
= IRIAE T E BN MRER o
2.3 AR

BARGTH B , NBRRTES B AR 4 OB A
BB R B MR SR, B
B R LR O, B 41 AL B4 B AN T T 2R B
WK, (B7E O ~ 180 Z ], 3R ANOVA 43#7A 7l B
A EAERKSBURGELSEN SR ZS, Tukey ZFH v WA Yejiping
RIS M2, Spearman K. REOH) 4407 45 308K )
BRGLERSSERSRT ML LE, KiES

#7%&Songpan

32

BHEMaoxian

v i1 % Zhengjiangguan

v # 3 Jingzhoushan

£ B, C, H, D, CH, D"H By 24047 s 16 th F F [E5 : . KEstshuimogou
HLRUEG 5 B 36 AT IE U 40 LA 3 A 5 Y N
SR FHG T AR 56 — R AR M R SR I Legend
SW SR X KRR R RO R ) | & i
A3 F7E SPSS Al EXCEL 8454 F 528 srf A &
2 BESHH
EHMET RIS RRNE , EEE PN 2k s o
ETERAKERLE, ERERN 20808 T EE 0F TOFE

BRI, K 6 N RAATRE, A1 AR

FHON, B EHE (B 1) o BT R AT Bl WRILT R AR SRS

32°

31°

Fig. 1 Distribution of R. hugonis in the dry valley of the upper

G b, B AR KB BB R IA R 90km TEEINE  pfigiiang River
oA (B 1) s R BB R b, AR e R 1400 ~
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2200m YEEIA , ERS AT AP R EILSE b,
2.1 ARKRBEARZERZS

2 B TIRIL TR SRR A RIFIE R = M2 . 72T 28 1k nylE A, A T R —
AR HARYI R, HAERKERR, KERAMEMRRETE Im L B, 73802 ((6.48 £0.97) B/ \) , BB K ((3.09
£0.45) m*) o Kk R R TR FERZE M2 FKBE (P <0.01) BAMNHERRAE BEER
(P>0.05) , =Y BAMEE BRBAET T 20T, BEANZEFBR(NEK2) . HE EBANER3 S
BOR B O 25 B3 0 T3 hn g s TS A\ T B A A W) B S 5 38/ (3 NS R BRO(E H SRR BF XS
(P4)) , FRH BB AR, ERINL0E, R B4Rk B2/ T HAb B

22 IRITREASRERNERSE
Table 2 Growth characteristics of R. hugonis in the dry valley of the upper Minjing River
W H Item P1 P2 P3 P4 Ps5 SEHHE Mean F P
# 5 Ramet Height
(em)
#:72 Ramet base

diameter (cm)

3.4

Ramet age (a)

BHEH
Ramet number (ind)

5@ Crown diameter

131.1+£7.0bc  101.8 +3.9¢ 162.7+7.6ab 152.0x11.8ab 177.7 +8.2a 133.5+3.9  23.09 0.000

11.90 £0.70bc  6.89 +£0.45¢ 14.63 £0.97ab 14.391£0.92ab 16.69 +1.07a 11.27 +0.44 36.31 0.000

7.90£0.74a  2.3210.22b 7.4310.82a 6.80x0.54a 8.67+0.91a 5.38+0.31 32.61 0.000

3.80+0.73a 11.80+3.02 4.60+1.50a 6.20+1.62a 6.00+2.02a 6.48+0.97 2.63 0.065

0.80 +£0.06¢ 1.89+0.28 2.94 £0.81abc 5.73 £1. 14a 4.11x0.51ab 3.09x0.45 8.04 0.000

(m)
ATHE Dy weight of 1) ,0.12b  0.85£0.23b 1.0740.28b 3.3241.02a  2.0840.28ab 1.55+0.30 5.35  0.004
clump (kg)
Ab d

ﬁ?%i ovesTn 457.0 466.5 566.3 4563.9 1350.2  1480.8+788.6 — —
biomass (kg/hm?)

Clump densi
A Clump density 862.5 500.0 531.3 1356.3 368.8  7238.0:177.8 — —

(ind. /hm?)

2.2 HYyEEA R iR IR IR A

YR 5EIE ERR R BRSERZ ARG RNRS . @St LEYES H, C, A CHA
Nk BERR, K C SEYRBZRKHCERF. B, %% C R NEHEAKAZE,

AW, ChEZRE B HBAEINE 4 FiR, MXPEHAER Y = o AIXEHEEL Y = o + bIn(x) B RFO F

3 RITEASEEKM EEWBERERKSHZ ANRAXKER
Table3 Pearson’ coefficients of biomass and growth characteristics of clumps of R. hugonis in the dry valley of the upper Minjiang River

B JE Total height ban =)

of the clump Crown diameter (m)

Biomass A4 & 0.565* 0.897 ** 0.151 0.151 0.581* 0.058

D Y CH D*H

F4 IRITEANSRERENEDREY
Table 4 Regression models of biomass of the R. hugonis in the dry valley of the upper Minjing River

[8] )5 Z2 ¥ Regression coefficient

752 Equation d.f. R? F P

a b ¢ d
Bl J— R R Linear model -287.29 592.867 — — 23 0.804 94.18 0.000
B2 - REZMAMER Quadratic model 298.898 186.395  46.7636 22 0.846 60.54 0.000
B3 H=RZMAER Cubic model -147.97 698.274 -86.760 9.0704 21 0.855 41.18 0.000
B4 JyAEHE KR! Growth model 5.8380 0.3576 23 0.717 58.16 0.000
B5 Jy XA logarithmic model 243.552 1499.18 23 0.604 35.02 0.000
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HBAR, M—KEBER Y = o + ba “REWMAKBY =a + by + c " AMZREBTRBERY = a + b
x +cx’ +d O WHBRER R FAE, B TR—-FEEMNS,3 M2 ANZRAR, RENK/NFEE
W& C RRYRAIE N2 PLE & R hn , BRI 3 A48 B 3 I, H A RE A ROBAR = B BRI R2(H

T ENA BB RERE KRB &FIEE, 20 -
ERR/NF 10a BIAEMR G TENMERE W EEZT .
BRI 25a( B 2)
3.2 FHELERHZERZER

mES i, TRENSEERNES LEBRR, HE
TR FERENERZR, FHEIHEMERSD
Ao (404. 96 +106.91) g/ AFI(309. 12 + 80. 47 ) F/
D\, BORIRE 4 (0.772 £0.029) g/ R, B ARAEAEFH T . |
ERENR, RE G E 12.18% £1.71% , FE5 b3 s 70 ;ﬁlﬁ,%fgelé) 1719 21 23 25
Wi R E, REFEENRE S 2= R 2
SR EE(P<0.01), B REMFH 25 EE (0.01
<P<0.05), B FLERBUARE LML
Bl 3 NS AW IRE S PS AN REAR P1 H
BN, WAL T IR P2.P3 1 P4 K,

— —_
1<) [\ [oN

43 b Percentage (%)

.

B2 IRILTERAREHE ERER A
Fig. 2 The age structure of ramets of R. hugonis in dry valley of the
upper Minjiang River

£S5 IRITEANETRRMBRRERS SSMEILE
Table 5 Fruit characteristics of R. hugonis in the dry valley of the upper Minjiang River

REFE(RD) REEE(N) BRRE (R RE SR LA
I B Item Fruit number Weight of fruits Weight of a fruit Percent of fruit and
(ind/clump) (g/clump) (g/fruit) shoot mass (% )
P1 57.80 £13.31b 38.00 £9.20b 0.658 £0.021b 5.86 +1.24b
P2 627.60 £216.30 b 384.16 +105.08b 0.680 +£0.081ab 16.31 £2.37a
P3 325.40£77.00 b 289.84 +64.51b 0.913 £0.086a 16.72 £3.27a
P4 1271.40 £296.13 a 927.42 £244.247a 0.686 £ 0. 049ab 14.94 £1.87a
Ps 164.00 £32.92b 129.05 £29.25b 0.769 £0. 033ab 3.70 £0.52b
SEHEME Mean 404.96 £106.91 309.12 +80.47 0.772 £0.029 12.18 +1.71
F 9.575 12.296 3.814 6.374
P 0.000 0.000 0.018 0.002

3.3 AEKEZEHEMXR

FHEKSHEREMER, HPARE AER NFRMBEGRKE 4 MERKRSBZEHEXRR IR BE
(P<0.01), FEMEIEHSHZBMHXXRIREE (P<0.01) ,B55 4 MEKSEWAXRAABE (P>
0.05)(#6),

BEKSHS, AAREAMATESSSHENSELEERRBEMIEMERXRLR (P <0.01) ATEN
SLHEMGELEENEMER(EK6) , HbS¥h , B2 SEMEARNELHENELERBAE —&
B, (BA REA B, FRXELENE MR/,

3.4 FBEEFWNEKSELMEN

AR E AERNMNER 5 EHEEFERAE BEMEX(P >0.05), BAMRE R 53 m LB & IEAE %
(P <0.05) , 5@ FAT E 255 46 E SR BAK B IEA R (P <0.01) , 535 B Fyk m B A MR, BATE
S5 mEMEREABE (P >0.05), REEMRAHEHAZHENZNE, SHBAKBENRAELXR(P <
0.01)(£7),
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F6 IRITENARBFRNLAERSEANRLR
Table 6 Pearson’ coefficients of fruit number /weight and growth characteristics of clumps of R. hugonis in the dry valley of the upper
Minjiang River

AR E AER TV

MH ltem Clump Clump base Cﬁrﬁﬁfge Rmﬁ;tgr‘:lﬁlber Crown ]L;Ii‘:oqu%s Frii\jvfght
height diameter diameter

MEE Clump height 1

MF4%E Clump base diameter 0.948 ** 1

MR Clump age 0.704 *= 0.846 ** 1

B4 ¥ Ramet number 0.942 %% 0.909 ** 0.662** 1

5§ Crown diameter 0.024 0.146 0.185 -0.092 1

4B Biomass 0.072 0.151 0.151 -0.079 0.897 ** 1

SREE Fruit weight 0.175 0.206 0.048 0.112 0.644 ** 0.719 ** 1

SRR Fruit number 0.172 0.205 0.024 0.157 0.604 ** 0.663 ** 0.977 **

OEYE i A8 Biomass is aboveground biomass; % P <0.05, # * P<0.01

®7T TEASEHRERKSEEABMESHRERAFHEXXR
Table 7 Pearson coefficients of growth and fruiting characters and environmental factors of R. hugonis in the dry valley of the upper Minjiang

River

I H Item £ Longitude #5 B Latitude 3 W] Aspect 3 & Slope ¥§3% Altitude
B & Height 0.360 0.147 0.320 -0.245 0.180
4% Base diameter 0.321 0.313 0.170 -0.276 0.325
MR Age 0.025 0.303 -0.059 -0.084 0.263
B4 % Ramet number 0.368 0.056 0.421° -0.303 0.094
5iEiiE Crown 0.155 0.656 ** -0.437* -0.491°* 0.642°
AT E Dry weight 0.030 0.552** -0.320 -0.527* 0.506 **
REE Fruit weight 0.203 0.263 -0.186 -0.644°* 0.303
SE¥ & Fruit number 0.214 0.240 -0.089 -0.689 ** 0.274

®* P <0.05, = = P<0.01

3 Wig54it
3.1 BRYCT ST R AR AR A 1< S A AR

MY ER S B R YE NSRRI, RS — BB, HAE RAHIE 2 8] A R A K5 B AR AE 4
REWBRRT , AR5 R, BRI T R4 4 KSR AR R R, B R, SEIR K, BN A i 4
PR SERT AT SRAE RS . SERSERTMR, BRI NS ERROABETNHER ARE AR
LA BRABERF MR B EHX, £S5 P a8 5 EEY R X ARET (R 3) , ARARIEEN A
AR BB M LAY BARRN D R PIRR E SRR R, — U MR R BUITIORUR . AL
BEMGLER R SRIEMM YR BEMERXGR6) , XRFE IR A Y8 R KB RCREUA 4
Bittn. ERSHZELRA K SERHA R EHIRN, T LUEE I ER R RS IR A KB, f a2
TR RS, AR RO TR A=Yy 8 L RS S E MR R, WA M T 358 N ) Al 3 A
72738

B AAIRTL T R AR S W A TE R, R E R BRI AL, BRI BN AR, BB S5 T8
WA ERZFUBORR AR, RARBHASEES T EHENE— N ERNREE, FMHTF, 5]
Wk A BRI TP B AR R T o ABIBEAE RO (6. 48 £0.97) B/ A, KT ZEMAL(S. 07 £0.39) #k/ o T
LABAAE M 0 BATTHEAT I RFAR AR IR 5 AT B R, R R B B ) B “ KB I S5 (181 2) , BRI 4Eds
R BE— RS R R B RS, X IR A Tot: A B A BE ) BN E B ROX R T30 7 AR AR SR ) BRI
REERRIE, AL BE7E TR PR E SRR S A+ RARGFRE S, fEETE 2006 4 6 AT AIRE
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TEPXGIERURE R 5 B (2005 4F 8 7 WERRARAR) BYBFAIRDL, K BB AR 4(7.25 = 11.3T) /DA
B2 60 ~130cm, XHIEH T ARG RBH AR S A E RS Z 2 TR (RERETE) BT U
B RE RSSO, FERIEL, R R AR U B/ T A B &, B AR SR 2 R T HiAte
BURE L, HAE SCBFURE o 3 BT bl X R BR B O I B A {5 s, s Ak ki, X
(AR AR RERBUD, 7 MR ARARBE T 884, 3 T B AR IO TIE— 2R E B ofE s TaHE
FE N T 45 R . B AR B ARRRAE AT AR AR B AR Ry T B T R A i B AT AR AT Y — PR R R
Xt A—THE, AR B RRERE SRR , 4 LR B, P15 (404. 96 £106.91) B/, REKF T HE
H(15.15 1. 49) B/ R, M FHER, KA ERM I T R REATAHEERAE, RAREG W HHE
1o BERAFETAZE PR PR S B R R D X UL A P B ¥ ) 3B e AL BB SE R SE 3 RE ) T STk
LTI . XV RR RPN RN , B R T R BOR AR IR (BB B R R B MUIRRER S 2R )
SCERIOANAMRALEHTHE, XEREHMH T HAYERBREAFATTE, B, ZEHTEHT
BRI ABREE IR R T RE (SRR £, UM T A KGELE ERLE, Crime &
RHPAE Y FRAR AN S Ny B FRYR ER =R F T R AR T (BRI R KRB X
BT (BRI BH AR AL R E R FIEE A EEN R T RRA PR BERY BB AR T
EH.

4.2 RVLTERRAT B AR A R R R = AR R KR E R

Wb 9752 e LU A 3 T R A i 1 2 VSRR R , A 2 R R DR ZK AR PR 0 1800 R A T
B4k b B ) — SRR B W 4R B R DA R T b (PR 9 48 R B IR D, SRR bR 4R A
.2 WA 1) BRI, SR FIRK B3N, WK B30/, B, X R T RMAERINRERERZ—.
B, SRR, IR KRE e ok (BB R ) SR A AR B AR A Bk, EERkAERK OF
IEFIATE) R T SRS RN BE RN SEENE M BERAERNEREZR(R2MRT),
HLBSWERBENRMERRRGRT) . XM TKSEEHTRENSERER SAEEHEN CBER,
BY BT REAEIBEL, KD MF R E ™™ T (AR R 8 R AR L T 3| RS R
k&5 HKE BRI ENSHEYAE KB RTER 8 MR RZ I , X R BEHERR T R
BWEE BT FERBUR TR, RIBIRSR 5K RGBSR EMBIRM L, R IEFHE R
HERE” PREE  RUBEHELRIOSRA TR, X EERE GRS KK R TR
38 RE g v TR R, YR8 S 2 XL 7 A I S i BRI R 7

BHEERN B R BT BT AR S 3R 5 . S ARZIR RO , SR AR AR S S M ORI S B AR 0 B 2 R SR T S5 33 ol
BIEMRRAR(RT) , RAETFRAO L EEE ) R E TREAMH TS, RIRTLT 24 HigEaeh5F
TR RELH B L R Mgt BE 5 | RE RO BRI b A AL T 2 2 A4, W s B R A M 2 SE PR 5 LM A BE A AR 0
TRAS RS EEMRBEAFSHRE, F, KRGS ZESERBLR G A ER TR Fuk:
BT 5 P B VA (wade-off) HLAI BN FE 4 BB,

B ARAIRIL B TR RA B Z R, REEGRNAER SER BN MR =R ZFE, XRH
HHACE N AN T RMANE R — RIEN TRMANRRE R SEIE KR . AR5 EH=0
ZR O, BHRE T RNA A REEAETHBENSR, TEERE T, MRS KRG AR B
ORI AR 1R SE B B R B R M BE, (EVR R Wb R AR H B R BB . BORA MBI BTy AR R
BT, v OB T R A g R R TSR R TR, Wb, LEEHOVIRE Y, — BE R  fF
HATRER Tt B R ), BURSEAEHERE S . BT WRENAEENEFEERRIOHEES
ARZH R RS EAESRE, N LS REN S AT TE, WHERE G LSS R,
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